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m,n=0-5; provided that the case with R2=R3=H, phenyl or 
alkyl-substituted phenyl and m=n=0 is excluded. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a new quinoxaline derivative by which 

brightness of organic electroluminescent elements and efficiency of 

luminescence thereof can be heightened and long life of these elements can 

be attained by improvement of deposition of electrodes and to provide an 

organic electroluminescent element utilizing the derivative. 

SOLUTION: This new quinoxaline derivative has a specific structure. This 

organic electroluminescent element has an organic luminescent layer or an 

organic luminescent layer composed of a plurality of layers containing an 

organic luminescent layer between a pair of electrodes and contains the new 

quinoxaline derivative in which at least one layer of the organic compound 

layer has the specific structure. 
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Uti) 




(i) 



(5:+. r'~r' a. -tn-enafiKi. **grp. a 

D 1 ~ 6 <DT)V*)\,m. ^^Cl~6 

<D7;to + ->*, ^S!c6~2 0OTU-Jl/^-^->a, 
MXft 1~6 <D7)l* Jl>?*m. m.mWL 6~4 0(07U 

07 u -;ux;i/*x;i^ E*s?t$: 6 ~ 4 o or u — 

6~4 0©7'J-;i/«, X«S8ifcL.<tt«Mg|«^ 
&6~4 OOAfnT'JHU^t. R'~R' «. 

S«Sl~607;^ + yS 1 «*«C6~4 0 07 

R6~4 0O7U-JPf*I. k*ri~6©:t;m i ;u 
S. «*»6~4 0£>7'J— ;i/x;i/5jx-;pa, ^m^c6 30 

~4 0O7U- ;i/X;U7^nJl/S, ->7/lS:tLT^ 
Tt>J:V»ISl*ft6~4 0C7U-M. Xttffi&t>L< 

ra«se&<©M8sgc6~4 ooAfa? 1 ;-;!/!^. 

kWlll ^-enffiilC. 0~2 ©g&Sr^fU m 

RLN'ntt. ^n-ensaartc o~5©s^s-*-r. fcfc 

U R'RtfR' tfHWH;:**®^ y x.-)mXl*7 

) 

mtsn&mm—t&js: ( i ) x*«^ n^.»*^ i fctet^ 40 
[»*S4] miB-»s (i) T*sn**y =*■»*- >j 

3t;:fei£<75W$Sxl/:7 hoM*7t>X*f. 50 



[R*^5] iifrfa-j&sc (i) T3i£ti£*/*i}-u 

#^5tS{C^$l3-TAj:-5»*JS3X^ 
[»*«6] mFSS#^t-&#)S*t^aAS€r#L. 

ge«f aA@a<mffi!— test (i) T^^ti-s^y^u 

>«i»#^6!6:*|||*5i3CI2«0*r«xu^ NnjPS 

[S£BJKDi*jffl&ift9!] 
[0 0 0 1] 

mmRit'tn&mm-r&mffix. uy v a ks. * -y-t >x 

[0 0 0 2] 

^TJ6CD^tLT. *HtfffFgl5 0 7 7 1 4 2 

^/uxk-^fj, */^uxt&!|- 2, 

3, 5, 6-f h77i^Kf7^>, 2, 3, 4-h 
U 7xx;l/^y "J >ROt2, 3-y7i^M/+*U 

&©fc£4&ttMj6**ffil^fc». *iELff(D7 ; Ef7 

< <fc H -5 o fc. 

[0 0 0 3] 
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[0 0 0 4] 




^ft*«S)Ssnfct« e l sn*j:i situ 

[0 0 0 5] -r&=b*>, #89Jtt, Tf2-J&i£ ( I ) T 
lit 2] 



(AT 1 )™ 



(I) 



(5£+, r'~r' «. ^n-enauKc /\ 

□ y>If. i(i*«Cl~6 07;i/*Jl'S. Ift*»l~6 20 
EStftiSc 1 ~ 6 ©7JWPft*, K*»6~4 0©TU 

— ^Jt-g. K*»i->-6©7 , ;i/*;i'^;i/*— 
cot «J femm. 6 ~ 4 o cot u — 

6~4 OCDTU-JI/S. XttE^t)b<«ilS«|CO^m 
$C6~4 OW'NrnTU- R' ~R' te, 

$tlTV^Tt)<tV^ Ar'WAr'd ^-n-^tlSSit 30 

tc, ADi'i'Rf. ^m^i~6c97 r ;i'+;i' 

S. ^*IS:l~6COTJPn^->S. ^S6~4 0C0T 

&6~4 OCOT'J-^^S. ^m»l~6CDT;i.^ 

*. ^ft&6~4 OCDTU-^TJl^riJl/S, #?i|lgc6 
~4 OCOT'J-^X^^^z:;^. yJ/S^tbTH 
Tfe«fcV^ft»6~4 0C0T'J-;US. Xtegj&fcL< 
««g^CO^S5c 6 ~ 4 0 CD^D T U -^S6«T. 

R^ntj. -tn-enafiK:. o ~ 5 cogs5c£i?t\ fcfc* 

U R ! Rc/R ! ^rai^FtC**^. 7I-MXI17 
JM^Sg&^x^ST&D. *Om=n = OT$i-5 
»^SKK. ) 

[0006] Witc, *»9itt, -^©ttam(c#fltie% 
tfe-s^miE-KSC (i) T^^ns+y^itu >i$ 

[0 0 0 7] 50 



[fgajjcoflSgcofl^] *^Bjcotftf5-fi§:^; (1) 
ti5iS+/+t'J>S?i#i:fc^T. R' ~R« tt. 

6co7JU+;i/S> ^m^:i~6c9T;un+->s > 
6~2 0CO7U— jw^-^v-a, e?^i~6cot;^;i/ 

6 cotjMmi^m^ ^mSci~6coy;^;px 
^ &jftifc 6 ~ 4 0 cot u — ;1/x;utJ^ - ;i/ 

S. E**t$:6~4 0C0T'J-^XJU7^ — ;|/S. ->77 
S, S^t>U<«*fi«|C0^g:6~4 OCOTU-;i/ 

a, 3Ui«»fcL<tt*«ift©M8RR6~4 oco^p 
Tu-juss^-r. mz-i&js: (i) tc&^x. r' ~ 

[0008] Apy>gftini 7^^, itss. n 

ft. 3£**«*»fSns. ^fti£l~6CDTJU*;«<»: 

TfcckVi. 1 ~ 6 07^3+ J/St LTtt. MX. 

TSfcCO-CfeiV^ ^ftS5:6~4 OCOT'J-J^^~>S 
«Cf*«*W6n*. ftftgk 1 ~ 6 <D7)V^-)V^mt L 

'O^j^^s, 'vfrs/ji^* 
asa^uswen. ****<3jsi[±<z)>b©ttia«[tt. 31 

[0 0 0 9] R*ft6~4 0O7'J-JW«tl,T 
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-aa. m%-vs.* *^)vx)i*~)vm, x^;ux;i/*xjp 
a. fu tr;ux;i/*x;ua, y^-^^-^m, ^> 
^px^x^a, ^^x^x^a&t'a^f'E. 

^7^- ;pa. 7u\f.)\,7.)\>y 4 :^;i/x;i/ 

«. SttX«#l&£WT5*>cDTfcJ;V>. K$»6~4 
o cot 'J — -^x^xjuat LTtt, 7i-JWJl/*r 

CO01O] B&=b b < \t%imm<D&im$k 6 ~ 4 0 <DT 
a. ^^jua, ^u^^xji-a, fcri^x^afri: 

/O^fSn. i^Stbtll R' ~R' £UT0<I^L 20 

h*->a, ^cutf+v'S, i-VT'Dl+yS, n-7h 
-fy^h^->S, t-7h+->S, sec-7 

mm, urn, 3**&£©/\ny>Brp, -i-ai, -> 
7/s, 7KSf», ^ui^^ua, *^;i^*a, x^ 
:/a e^^tas, y^ju^m, ^y^)ij- 
:*a, ^->;i/f i ~ 6 ®7M;i/f 

4-a, ^fM^7-frM, x^JUXJI/^x 
^ohMi/X^^-x^s, T/g^x^-rx^g, ^> 30 
g^;ux;i/7wx;ua, ^^->Ji/X^7^^;i/a^«i:co^ 
^i~6coT;i/^;i/x;P7^n;ua, ^^;i/x;u*x 
jwa, x5^ux;t<*x;ua, tf^xji^x^a, 7 

;U*=JUa»:^©R*» 1 ~ 6 ©7M*XM=;« 
[0 0 1 1] B&t>L<tt«Mift©l£mi£6~4 OfflA 

TD7'j-;«ibxit «*.«. . mmm^^tsy 
u;ua, Bfenn^s^tj^x-ji/a. x«±s2T'j-^ 
a©— aBo#t*K ; ?*as3isK«§rift*fc , b©. trusw 40 
a. *yg;p»tt£3ft»*tf en*. r'~r 
• a, 7s/MiiLTHf^fiK n?mm 

[0012] *^Bj©B3i2-dg^: (i) r**n*»ra 

*/*-y-U>»i»fr»c4J^T, Ar'SffAr'tt, 

Tjp^jua. jK*^i~6©7;ua+->a, ^^c6~ 
4 ocoyj-^^-^va. m.m®Li~Q?>T)V3f-)v?-* 
a. ist*»6~4oo7>j-ju5 i ^-a. Kiti~6® 

YJl^r)UX)l^-)m. 0tm$tl~~6<DT)U*)iyjly 50 
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-fXJUa. ^SC6~4 0OT'J-JUX^tJn-;US. ^ 
^IS6~4 0<07U-^XJl/7^x;i/a. y77a$f 
UTV>T*>«fcV»SHlSR6~4 0C07U-JH, X««$& 
fcL<te4&e&CDpt5lt8:6~4 OO^^aTU-JUaSr 

[0013] /\py>ii^tuT«. yym, mm. * 
3r7*^*^fe.ti^. &tmwLi~&<DT)V3r)imtL 
ittt. taiAtf, ^^;ua, x^^a, T'Dtr^a, ^ 
^a, ^>5\^a, ^^^K^^jomiif en. 
S!c^3K±©fec9j±E^, «ttx«»te^*-r^.t>© 

Tfc«fcH. KmSScl~6©T^n^v-atLTtt, #1*. 
«, *h*->a, ih*yS, •y~n#*->m, 7Y*~s 

a, ^>^-;u^-^r->a, ^S'ji/j*-* 
T-sfccoTfect^o ^&6~4 0CO7U— ;p^-^->a 

[0 0 14] Mlit$Cl~6©7J^;^:*a£LTte, 

a, y^KT-xm, ^>^;^^-a, ^^^asc 
£a«#ff&ft. ^^3R_hcofe©«ism«. st#x 

tt»lK5: ; fl-r^ ; t>©Tt)J;^ <) RiHI5c6~4 OCOT'J — 
^tliLTtt. 7i^ftS, f7i^ 

^^aftif^WSn*. g^ffiSc 1 ~ 6 <DT)V*)V7> 

mtza&mtfzti, ^»^*3^±©t>o«iam«, « 

-;i/a, x.^)i7,)Vy j y"u\^.)Vy,)Vy -< —)l 

a, y^)V7,)iy ^ ^>^)vy.)vy ^ 
s\*^)\s7.)vy j -)imt±Etfmi en. ^^^*3jk 

[0 0 15] M^l~6CDT;i/^;i/X;P^n;^«i:L 

a, ^ntr^x^xjua, y^x^^xjpa, ^> 
^ji/x;i/*x^a, ^^^^x^^x^a^if^tf e. 

;HtLt«> 0iJx.tf, p<^;ux;i/7-i-x^s, x^ju 
x;i/x^x;ua, yptr;ux;i/7wx;pa, ^;i/x;u 
x^x;i/S, ^>^;i^x^7^ x^a, s\3cis)V7.)Vy 

4-)\,mta E&mi <b n. 3 «±© t> co liurn 

ocotu— ;ux;p*xjustLT«. xxx;I/xj|/7JnX 

|!C6~4 0©T'J— ^7^7^-JHtLT(l 7xX 

)i7,)vy 4 -)\,m, \±y x.-)i7.)vy j -)imtz.Etfm 
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[0 0 16] y7yS*tLT^T ! bJ:^i»6-4 
O07U-JHi:LTH 7x"M, b'7i 

-yh*->I, -fV^h+va, t-^h^v», se 
>.y*. ttft. H*. a^^i'cD/NDy^^. nhn 10 

x;ua, ^atr^Tji^^x^a, ^^x^?^ 
ts.a<D&tm®. i ~ 6 (DT)^)vx)iy -< 

[0 0 17] g^t)L<tt»|M^I<©^Sc6~4 0©^ 
fD7U-J«tLT(l 0iJ*JS\ , m*S^^tT7 

a, +/ v )\,&ts.Eifimvf en*. Mie-usss m k 

T. ituffi-J&jS; (I) tC&l^T. R'RrjCR 3 Hi 

mmzft.mw^. 7zzMx«7M;i/Si»7x; 30 

[0 0 18] *^BJ©#^EL*^«. #*858ft«XW: 

tt»-i*». ±c— «sc (i) Tisn5^/*^u> 

tt. HMi/iE?LffiA»/»3tJi/«^aAJi/IBt«, R§ 
S/fg^«/*^aA«/I^S> fi§a/IE?l£AJf/?g 

F B 1(c±f2iE?LaAB, fgft/f, IfaAl^l^Stfc 
[0 0 19] *^0WiEL^tLT, » 50 
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H/IE?L&A®/fgfta/@TftAS/|S|1SI!i£0iJtc U 
CCD««{rO^T«. 4ffCffilJ|5gtt;ft<, 

ItlTIt tt*M^©A#^ (4eVPii) 

H^JtLTfi. Auat'O^I, Cul, ITO, S 
nO, , Z n0^ci:<D^ai4^«m^tf ^>n^>. ^ 

5 J: jI3?1 0 nm~l Mm. $? 

Sb<lil0~2 0 0 nrntiS, 
[0 0 2 0] -77, igiLTH t±mMm.V>'l^^ 
(4eVKT) IftfifM^tSI/en 

£©S^#l£mS^M£T&t>©tf<fflU<bn£. CCD J; 

— f>>^A-&&, Al/AI, O, . -f>v>7A, T 

^sx^A-u^A'&^f^tfe.n^. Htaa. 

*WSL<, IJittMlO~5 0 0 nm, *Ft-U<tt 
5 0-2 0 0 &*5, ^TtSrSi^^ii-^/t 

[0 0 2 1] *»wo*^t:*»ts«5tJio«3t*r»t 
l/Ttt. *^BJ«-«giC (I) T«Sft**/WJ> 

MKft2!«4fiif«z:&«<-c«r«. ft^Wtcti. i, l, 

4, 4-fh77irjl/-l, 3 -7 r ^> ; X>Xtt4, 
4' - (2, 2-y7irjl/h-r;W V7x.-)l>tti£>& 
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[0 0 2 2] *%^CDW«SEL^©iE?LttAB«. IE 
fte^b^fr$ft-2>t>©-I?&-3T. mffi£K)&A2tl 

iE?LttA«©^®{c#ffi-r-5*^O»^(cJ;0. fgftjf 

fcttfcSFffcfc*. ^©j;pftiEaaAStcfflVie.n-5 

»*I^gll/5 5t>0T?&O, WAfi'l 0 4~1 0 6 
V/cm(Dmm-%Wam\Z'PfZ< t%> l 0" cm ! /V ■ 

4#{r*JIS«ft<, O*. 5ttJ»e»»K*t»T, IE?L©« 20 

T OiE?LaAgCfi5fflSn-&»«I©t)©©f35^ffilc© 

[0 0 2 3] W®lE?Le*ft;^t bTH M 
7^D->T— N, N, N* , N* -rh77i- 
JU - 4, 4* -y75y7xZJk N, N ' -y7i_ 
;U-N, N* ->* (3 -^^Jb^xnjU) -4, 4' - 
y75/f7iZJl- (TP DA) . 2, 2-fX (4- 
y-p-hUJl'75/'7irW T'P/^. 1, 1-fcf 
X (4-S?-p- h 'JJ1/7S/7I-JH ->^D^+>" 30 
>RtfN, N, N* , N' -rh7-p-h'JJl'-4, 
4' -J?75y e7xzi;!/fta:dt^tf £*u Si, Si 

Z>Z.ttfT*$Z>. lEK&Amfc. Z\tlt><DiEJL8iAtm 
KlE5Ltt AS & «8U «©<fc£*W> 6 ft -5 IE?La AB 
[0 0 2 4] *^^0tffl E L Of? ft Altt- m. 

m=f-*%ytm\z&.mrrz>wm$:m\sx^z>. *mmz& 40 
-j&st: (i) T-mnnz*;**)-!) >mmmzmz.m7t. 
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ts^iroADyxkft. %r±m&m<DWt<t®x\m± 
* u ±s&jg© wttsis#. *&±«&jg©^r«8«t#a> s ft 

[0 0 2 5] 2 ZlzmfcMfctffS. LV>fi7cttF-A*>h 
tUTH 0H*tt, Na (ttVMgc: 2. 36eV) , 
K (ttmm®. : 2. 28eV) , Rb (tt*W& : 2 . 

1 6 e V) Rtf C s (tt»g|& : 1 . 9 5 e V) frSft 

SCa (ttWgC : 2 . 9eV) , S r (tfc*Mjgc : 

2 . 0 ~ 2 . 5 e V) MB a (tt*W$: : 2 . 5 2 e 
V) ^6ft£P^£jliR$*l-g>4>ft< — OOTJU* 
U±^&S##tf£n, f±lWffc#2. 9eVHT©fc 

K— /t>htt, K. RbRtfCs^eft&ffifrt^iiltRS 

So 

[0026] z.ti*>(D7)itiij&m\t, mzm.7tmtrifi 
tx. ^ne> 2atA±©T;u*u^p©^t5-B:fc»i 

b<. #(C Cs^Wca^bt. 0Ux.#, Csi 
Na, CstK, CstRbJSWiCstNaiKt 

©tt*^b-a-c** c taw* L c s 
T^tmtfcj; o. M7imt>&&}mmz?£»-rz>z.ttf 
xr$. «^ftX*^©8HjnK:«fcr). #«iEL^ic^tt 

&m<nmz7)vt>*)&m,t))i>ny-}-i f, t;p*u±s 

u ±s&p© a d y yjtvofr <=> ft ^.s^ <=>ii#j 
StlS'M < -t fc-^>©&«ft:-g-«5£{£ffl LTt>|W|8lft 

[0 0 2 7] ^OfiELifH USttffll© 

T. fl;T!iAtt*|fi]Ji$-&Sc:i:^T'#-2.„ ICi^ft 

IfelikfrtLTJi. 7WJ4lA;p^yt / f h, 
*a^T u±a*«oA ay ><b«*» 6 
jfifeL^, ifaAi*5rn5©7Mu^iAJi/ay 

^-f K*T?i(jcSnT^«i. WftAtt*S6W± 
T«. 0>Jx.«. L i , O, LiO, N a, S , N a, S e 
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i'FiLTIt #J;U;£, CaO, BaO. SrO. Be 
O. B a SEctfC a S e^tf^n, 7)W)&mcD/\ 
□ y>«tLTH «?tH LiF, NaF, KF, 
LiCl, KC 1 RtfN a C 1 m&mf 7 Jkfc 'J 

±s&ii©/Nny>{b»i:LTtt, caF, , 

BaF„ SrF,, Mg F,K.tfB e F, f3.Z<D7yitm 

[0 0 2 8] «^«UjH«^fi5c-r^¥«#:tLT 
«, mx.it* B a. Ca, Sr, Yb, Al. Ga. I 10 
n, Li, Na, Cd, Mg, Si, Ta» S bRtfZ 

zn&o sat. mTmmm*m&rt-z>mmitism\ m. 

ft*5, 

K, 7^ A U ±i^I* ^ 3 y t'f H, 20 
[0 0 2 9] *»BJl©W«ELm^Ki5tt3«^&A» 

&oTfcJ;^„ set:. iI8iT-*5Di-S i, p§! 
-S i CWIETLttA^, nSa-Si, nSa-Si 

;Uf. IKftiWO 9 0/0 5 9 9 8(CBi^$nTt,i-5 

[0 0 3 0] ^IC, *fraofiEL^f^$!n» 

astwaajiwr*. 0ytbT. ittrfe©i»ii/iE?L£A/i 

T. ff£L-<ttl 0~2 0 0 nm<D$gB©BIJPtC&-5cfc 

7L&AP, «^&AB©*ma»&fc*«RS}g 
[0 0 3 1] C©»l!ft0*itil/Ttt. fi&B©«KA 
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as. a^awoawt-rsisaiitift. ^flsiffct* 

KiOgfrSd*. -HRfc#-Mn!»»fl|5 0-4 0 0 

X^SlO '-lO-'Pa, ^»iaS0. 0 1-5 
Onm/#, l«ffi-5 0~3O0'C 1 If 5nm~ 

T0?£L<te5 0 — 2 0 0 nm©)SlOifl:)i5J;5 

«. f^»0fF*a»fcUT, &S. «^&A@, fg^e, 
[0 0 3 2] -*KO*ffirafCiE?LttAli, fgft 

3&S1£cD_ttc. »Sfl]«MCft>&&SiflK&}gj$U IE 

nv-)v, K *'j7Ui/-h, 

[0 0 3 3] C(0J:5ICl/T»6nfct«EL*?l:. 

5S9l©-«5it (i) T*sn5+y+it"j>si»fl:©f(; 

[ft 3] 
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(27) 


< 


(28) 




(29) 




(30) 




(31) 




(32) 
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^TT> 1, 2-^^h^~>X^>5 0^UU^h;i/iC 
»*>U 2. OM^S^hUtf A*»ifc2 0 ^ 'J »J y h 
;U ,(4 0mmo 1) $:JPx.T, 7 WpnttHftfiflKL&o R 



10 



20 



30 



[0 0 3 8] 

^jSMmmi atttM (i) ) 

• 2, 3-fcfX (4 f -7 , Dt7x-W */**U> 



4, 4' -^P^>y;i/5. 0g(14mmol) 
, 1, 2-7x-l//y7^/l. 5 g ( 1 4mmo 
1) &T)l'3>jJ7>nm$Ll : T\ X?y-Jl/2 0^UU 

au »snfciisft*x^y— ;i/T?«c#u. 2, 3-e 

X (4' -yD^7xZJW ^y^+HJ>5. 5 g OK 
$9 3%) *%tz* 

• {fc£« ( l ) co^fiSc 

2, 3-t:X (4' -yn^7x-W */*+HJ> 
2. Og (4.5mmol) , 1 -±y & ]s>7$u>Wt 
2. 0 g (1 2mmo 1) . ^by=¥X (hU7i^ 



40 



^b;u (MS) ##roD*3m, (»Efci 



(i) -xr* 



t5 3 4. 2 1 JC*tU M/S = 5 3 4T t £o 



50 



0. 

1 H-NMRCCDCl, , TMS) , 7. 3-7. 6 (m, 12H) , 7. 7-8. 0(m, 12H) , 8. 
26 (m, 2H) 

[0 0 3 9] &a&tmm2 ut&vo (8) ) 

• it&m (8) 

l KfiViT, l -^7^k>#D>Kof^t> 
DiC2-^^^l/>#P >^£ffl HfcB0H4H«fc IT 
fl^tt (8) 2. lg 0K*P8 7%) &mfr 0 CCOfcO 
HU MSM^I, *M&ffc-&» (8) TftD, fl« 
5 3 4. 2 1fc*#U M/S = 5 3 4T*ofc. 

' H-NMR(CDC1 3 , TMS) , 7. 48 (m, 2H) , 7. 6-7. 9 (m, 22H) , 8. 22 
(m, 2H) 

[0040] &a&twtm3 ut&m (2) ) 

• 1, 2-HX- (4-t7^1/>-l-<il/-7xZ 
;i/) -X^>- 1 , 2 -y^>0^ 

4, 4' -V7u*:'<yi?)V2. Og (5. 4 mm o 
1) , 1 -^:7^l/>#D>g£2. 4g (14mmo 
1) , "rhy^T. (h'J7x-MX7>{» /l^ 1 } 
AO. 2 5 g^T;l/^>^fX^ffl»TTf, h;i/X>5 0 
$'JUyh;K:»*U 2. OM&S^MJ^ATKiStt 
205UU7 h;U*iPx.feo ^LT, 4^jD^M«El> 

en&«ii*x*/— ;i^ifei£u 1. 2 - tfx- (4 
-j-y^uy- 1 — fji/-7x-;i/) -x^>-i, 2 

2. 5g OK* 9 9%) ^tf^Co 

• ft^W (2) <7)^f& 

1, 2-fcfX- (4-t7^l/>-l-^-7x- 
;i/) -X^>-1, 2-S*;*>3. lg (6.8 mm o 

1) , 4, 5 1 , 2-7xZl/>y75> 
0. 9 2g (6. 8mmo 1) SrX^ / 3 0 ^ U U 

u ftsntiasx^y-jPTftiH/, (2) 

2. 7g 0K*7 2%) Z.(D*><Dt$. MSM 
O^m, KbVHk&to (2) T*0, »f!5 6 2. 2 4 
K2tU M/S = 5 6 2Tfeo^ 0 Sfc, NMRiMt* 

1 H-NMR(CDCi 3 , TMS) , 2. 54 (s, 6H), 7. 3-8.0 On, 24H) 

[0041] Gammm* ut&m (4) > 

• (4) O^ffc 



( 11 ) 
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"&/&Sli£0i|3 JwiSUT, 4, 5-S?;*3MU- 1, 2-7 
xX V>*JT 5 ><Z>fW> DtC. 2, 3-^7S/t7^ 
U>*fflV»fc^«IS|«llCUT. <t^» (4) 3. 4g 

(W9 5%) MSMCM. 
Mffite^ (4) -C&D. »?16 3 4. 2 4 \Z% L, 
M/S = 6 3 4TS-?fc. £fc, NMR»J^*fT-p7c<t 

1 H-NMR(CDCl, , TMS) , 7. 3-7. 7 (m, 14H) , 7. 8-8. 0(m, 10H) , 8. 
15(m, 2H),8.8(s,2H) 

[0042] Gfommms (its® (5) > 

•ft^tt (5) 

&J«**«3C4StJT. 4, 5->^3\>y- 1, 2-7 
xXly>^75><Dttfc>Dt::> 9, 10-y75/t7 

?u>zm^it&M-temmizi,T* it&w (5) 3. 5 

g (JR^8 2%) MS^WWiSg 
*. ffiftitG® (5) TSO, »fl6 3 4. 2 4fC*f 
U M/S = 6 3 4T*a6-3fc. NMRzB!l5££fTO 

' H-NMRCCDCl, , TMS) , 7. 4-7. 7 (m, 10H) , 7. 8-8. 1 (m, 18H) , 8. 
75 (m, 2H) 

[0043] -Sf&mmm 6 at-tm o> ) 

•6, 7-^7*D^E-2, 3-fc;X- (4-^-7^U> 

1. 2 -t*X- (4 -^"7^ l/>- 1 — fJl/-7i- 
JU) -X^>-1, 2-i?;t>2. Og (2. 9mmo 
1) , 4, 5-^:7*0^-1, 2 -7i'l/>y7S> 
1. lg (4. 3mmo 1 ) £x^ J — ;P 2 0 5 U U y 
Ml*f"C. 2 4R#raJra^S8ftUfc„ KJ&K7», <S« 

u #e.nfc^^x^y-ju-egt^L. 6, 7-77* 
p^e-2, 3 - ex- (4 —r-?*> u>-i -^)v-z> 

X.-JD =*rS*V>)>2. 8g OK* 9 9%) **§jfc. 
• {t£?®> (3) 

6. 7-^7*0^-2, 3-fX- (4-^-X^l/>- 
1 — f Jl-7iZJl/) */++HJ>2. 8g (4 0mm 
o 1) . 7i^D>Sl. 3g (1 lmmo 1) , 
•^oot'x (hU7irwx7^» n^Wh. 
0. 1 3 g^7^rf>^X|?ffl«TT, 1, 2->";*h 
+ yI^>3 0 5'JU7hJW:i^L, 2. OM^St 
h 'J vA*W 155'JUy h;U£iDx.T, 6 B#F^iDl^ 

fco #^nfc^S*x^y-;UTac#b. {t-g,^ (3) 



20 



2. 6g OK* 9 4%) JlCfcOH MSM 

•ft^ (3) »fi6 8 6. 2 7lC*f 

U M/S = 6 8 6X"$>-otz. Sfc, NMRiffij££fTO 

■H-NMRCCDCU.TMS),?. l-7.3(m, 10H) , 7. 3-7. 6(m, 10H),7. 
7-8. 0(m, 12H),8.34(s,2H) 

[0044] mmmmmi 

2 5mmx 7 5mmX 1 . l mmH© I TOSWStt 
10 ^a-^^TiS^&^^S^fTfctofc^. uv^-v 

>ft#£3 0^?T&O#:o ^^©SBJftg^-f 

wmmzmo£.5\zi,Tmm6 o nm©N, n* -ex 

(N, N' -y7i-Jl/-4-7S /7I-JI/) — N, 
N-y7rr^-4, 4' -y'75 7 - 1 , 1* -t*X 
x-;«(TPD2 3 2l) OTl/fc. CCDT P D 2 

3 2I(t JETUZAmiiVTmmTZo £©TP 
D2 3 2^±tcMiP2 0 nm©4, 4' -fcfX [N — 

20 (1 —Tyj-M -N-7I-JI/7S7] k'71'JH 
(NPDI) £©NPD«ttjE?L«l2IJi£ 
LT^Hg-r^. $5>IC. ^<©NPD^±tC^J¥4 0 nm 

©T8E*xh«» (ei) ^mmvm.mvr^ mmizzs 

Tt^tLT. X^U;PS**T^Ta2T5>{t^ 
(Dl) £ (El) K*fUfi»tt:3 : 4 0T'^»bfc. 
£©lttt. »ftS£LT«flBfS. dOBLttCfilJPl 0 
nm©6, 7 -¥*?-)l>-2. 3 - t'X (A—fyZU 
>- 1 x.—)V) -^/++MJ> (DMNP 

Q) SaWtttKritRLfc. DMNPQIH l^ftAI 

30 tLxmmr^o z.cr>'&, «7cttF-/t>h-e**L i 

(L i jfg : D-I7y7^-ttI) tDMNPQ^Ttl 
l^ftAI (ISM) tbTDMNPQ :LiI 
(mm 1 0 nm) £JB*j5j< L/c. Z\<DA 1 q : L i Wt±lZ 

jgLfco :©*fH. BSE1E6. OVT'^ffgl 1 
8cd/m ! , 5g^^9. 9 5 c d/AOfiffiMi* 
ft^tlfeo WlOOOc d/m' iCT— £ttfttgg»i£ 
fT^&££3«flW¥«?-*BtM 2 0 0 0 

mm (W5 0 0 c d/m' j^#T«4 0 0 OB^D T 
40 fritz, Z.n<bCD&%:$:m 1 fc^f. 
[0 0 4 5] 

[-ft; 8] 
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(El) 



[0046] fomnmm2 

fcmmmm i iz&^t. dmnpqco«*>o{c. 2, 3 
^•9-u> (npqi) &m^fzumtmmzi,TmmE 

[0047] mm^mmz 

mmmmmitza^x, DMNPQ©ftt>oic 2, 3 

-fX (4-t7^l/>-2-fil/-7xrM - + y 

*-y-u> (npq2) &m^tz!zm\tmmiz.i,TmmE 



(Dl) 



HsC' 

[0 0 4 8] ik$£M 1 

i&mm&mi ic*j^t, DMNPQo^boi;. 2, 

3, 6, 7 -T- b77x.—)l*;*W > (TPQ) £ 

20 rn.rn.ms. 1 5 . ovx*. ^1^*1*475 

nm, «HS8 8cd/m' , ^«!l^0. led/ 
A©*fi«3fc#»Snfc. Ul5 0 0 cd/m ! tCT- 
je«SHB«r£fToifc<fcC.;5S««, 2 4P3IH!T5SttLft: 

[0 0 4 9] 
»1] 





»»» 


mm 

(V) 


«mnt 


(cd/a») 




ItSwOOc 




DMNPQ 


6.0 


1.20 


1 1 8 


9. 9 5 


4 0 0 0 




NPQI 


7.5 


2.5 0 


1 3 5 


5.4 0 


2 0 0 0 




NPQ2 


6.5 


2. 5 0 


1 4 4 


5.7 6 


2 0 0 0 




TPQ 


15.0 


1 8. 3 


88 


0. 1 


mn 



[0 0 5 0] 



40 



